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SöitoARY ANO CONCLUSIONS 

The hypothesis tested was thst high agree«»ot among the rttlogs assigned the 

save aen by different raters does «oi necessarily i^ply predictable ratings. 

Ratings by three superior officers (Officers and Chief Petty Officers) of 

100 8ub«ariocrs serving aboard 21 different subaarines were divided into four 

sables so as to achieve four levels of inter-rater agreewent  (.00,  .69.  .84 and 

.94).    Correlations were then co^uted within each sa^)le between three predictor 

variables  (Submarine School Class Standing and the Navy General Classific;*tiOB 

and Mechanical Aptitude Tests)  and the «can of the three ratings assigned to each 

ratee. 

The hypothesis was supported by the results.    None of the six correlations 

between the predictor variables and the ratings for v*ich the inter-rater agree- 

•ent estiaates were high  (.84 and .94) was significantly different fro« sero. 

Four of the six correlations coa^uted for the low agreement ratings (.00 and .69) 

were significantly different fro« aero,  one at the .01 level and three at the .05 

Wei, 

It was concluded that high inter-rater agreement does not nece>sarily i^ply 

predictability and «ay indicate a lack of it. Low agreeweat, on the other hand, 

«ay in some cases Indicate predictability and possibly validity. 
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THE PROBLEM 

I 
I 
I 
I 
I 

Vhen rstlngf are used as  criterion Measures,  siore "ultimale" criteria of per- 

formance are generally  not  available for validating the«;    indeed if a »ore ulti- 

mate measure were available, ratings probably would not be enployed in the first 

place.    It is necessary,   therefore,   either singly to accept the ratings as valid 

or to se^k some indirect  indication of their validity.    One such indication often 

ea^loyed is the reliability of the ratings as shown by the amount of agreement 

among scores assigned the some ratees by different raters.    Another is the predic- 

tability of the ratings,  or the extent to which they correlate with measures to 

which they should be related,  according to logic or the results of previous 

research. 

The hypothesis tested here is that inter-rater agreement and t&SSÜilSfeiLH 

may be inconpatible indications of validity.    More specifically,  it is hypothe- 

sized that high inter-rater  agreement Is not necessarily indicative of predicta- 

bility and that disagreement among raters,  on the other hand,  may be associated 

with predictability and possibly validity. 
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METNOü 

A saapie of 100 submariners was divided into four equal groups according to 

the degree to «kictt the ratings assigned the« by four superiors were in agreement: 

thus four different levels of inter-rater agreement were obtained.    Correlational 

analyses were then performed within each group to determine the relative predic- 

tability of the ratings from scores on two aptitude tests and from final class 

standing at the Submarine School, New London. 

The Rating Scale.    Assessments of the qualifications of candidates for 
the Submarine School are routinely made by psychiatrists on the staff 
of the U.S. Navy Medical Research Laboratory.   The rating scale em- 
ployed in this study was originally designed for the purpose of gath- 
ering ratings to determine the validity of these assessments for sub- 
sequent performance aboard submarines. 

Since the rating scale and its development have been described 
fully in other reports  (4, 5. 6),  only a brief description will be 
given here.    A general trait scale was developed containing 10 traits 
considered to pertain to the technical aspects of a man's Job and 10 
considered to pertain to the personal adjustment aspects.   The format 
of the scale,  an example of which is given on the following page,  was 
designed so that the rater assigned scores to all the men he was 
rating on one trait at  a time.    He assigned the ratings on a scale 
of 25 hypothetical  submariners of the same rate and pay grade as the 
men being rated.    Each rater assigned his ratings independently. 

For most of the analyses reported here, only the means of the 
ratings assigned each ratee by each of his three raters on the ten 
technical  coo^etence traits were employed. 

Jhe Samples.    171 men aboard 21 different  submarines of the Pacific 
Fleet were rated by three of their superiors, either by two Officers 
and a Chief Petty Officer  (CPO) or one Cflicer and two CPOs.   The 
raters on each boat were selected on the basis of their professed 
knowledge of the men to be rated. 

In an attest to control the length of time the raters had 
known the ratees,  those men who had been aboard their boats for a 
period of at least ten months were selected from this tottil  sample 
for the investigation reported here.    Since there were 97 such men, 
an additional three men were randomly selected from the group that 
had been aboard for nine months and addeo to the sample to make it 
an even 100 ratees. 

The differences between the means of the ten technical compe- 
tence trait ratings assigned each ratee by the three men rating 
him and the mean of those three means were squared and added to- 
gether,  yielding what was called an "agreement" score for each 
ratee.   That is,  a ratee*s agreement score indicated the extent to 
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which his three rtters «^reed in their r«U«gi of hi«.    The dlnribniloii 
of ihe«e «cores w«s dlrided at the 25th,  50th.  and 75ih ceatlles to 
yield four groups of 25 ratees each.    Hereafter these experimental  saa- 
Jles will be called the High Agreeaeat  (HA). Moderate Agree«e»t   (MA). 
Moderate 01 sagreeaeat   (MO),   and High Disagreement  (HD)  groups. 

Estlawtes of Iffter-8ater Aareeaent.    The mean« of the three ratings 
assigned to each ratee were used In the correlational analyses P<*for«ed 
to test the hypothesis and.  thus, were regarded as the ratees     true 
scores.   The deviations of the three ratings assigned a man about his 
"true" score were then regarded as error.    To estimate inter-rater 
acrcement.  these deviations were squared,  summed and treated a» ^e 
error variance term in the basic equation for the coefficient of relia- 
bility (2).   The variance of the mean ratinrs or "iroe" scores «as uaeo 
as the total variance term in the equation.    The inter-rater agreement 
estimates obtained in this manner are given in Table 1. 

Table 1 

ESTIMATES OF INTER »fiATER AOIEEäENT 
FtR THE FUR EXPEHlmEWTAL SAMPLES 

Saaole 
rrr 

High Agreement .94 

Moderate Agreement .84 

Moderate Disagreement .69 

High Disagreement .00 

Because of the way the sarnies were selected,  the inter-rater agree- 
ment estimates for the two agreerafnt samples were higher than the esti- 
mates for the disagreement samples.    The in^ortant thing to note is that 
statistics such as are shown In Table I are often presented to indicate 
the relative acceptability of obtained ratings as criterion measures 
and that the ratings showing the higher inter-rater agreement estimates 
would probably be preferred by most researchers conducting validation 
studies. 

The Criteria.   Three measures were used to compare the predictability 
of the ratings assigned to the men in the four sables:    the Navy General 
Classification Test  (GOT). the Navy Mechanical Aptitude Test  (MEOO.  and 
Submarine School Class Standing  (SSS).    Previous research has shown that 
these var<»He$ are significantly related to performance aboard submarines 
as measured by ratings,  check lists,  and job ssan^le performance tests (7). 
Submarine School Class Standing, which is based on a composite of written 
achievement test scores and Instructor ratings and has an estimated reli- 
ability of .90, was found to correlate higher with scores on the ship- 
board criteria than any of a variety of predictor variables studied.    It 
was selected from the measures available foi  this study, therefore,  as 

- 5 - 



the variable BW»I Mkely to be related to the ultlaate crlterloa and as 
probably the best Indicator of the validity as well as the predictability 
of the ratings. 

lable 2 shows the «cans and standard deviations of the scores of the 
«en in the four sables on the three predictor variables.    Only the 
difference between    the variance» of the scores of the HA and HD sanples 
on the MECH was significantly different fro« »cto.    Because of the num- 
ber of tests made, one such result was expected by chance alone;  there- 
fore,  the sauries were considered to have been obtained fro« the sa«e 
popuiatlon with respect to these variaMes. 

Table 2 

MEANS AND STAND/AD DEVI/IIGNS OF SORES ON 
THE PREDICTOR VARIABLES i^OR THE FOUR SAMPLES 

Swale 

High Agree«enl 25 53.80 29.35 58.84 6.77 60.56 11.12 

Moderate Agreenent 25 45.52 32.20 59.62* 6.70 57.08 8.67 

Moderate Disagreement 25 48.64 30.81 61.56 6.90 58.16 9.75 

High Disagreement 25 52.68 27.30 58.80 6.48 59.52 6.48 

• N=24 

i»nnth of Time on Board. Table 3 shows that the four samples were also 
homogeneous with respect to the amount of time the ratees In each group 
had spent aboard the submarine on »*>ich they were rated. 

Table 3 

MEANS AND STANDARD DEVIATIONS OF LENGTHS 
OF TIME SPENT ON BOARD FOR THE FOUR SAMPLES 

Sample 

High Agreement 

Moderate Agreement 

Moderate Disagreement 

High Disagreement 

Months 
M fl 

12.64 2.33 

13.16 2.19 

12.68 2.36 

13.32 2.84 
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f 
nfm<BtiGn <M  thPltatinoi Assigned.    Table 4 shows the «e.as mi tUm^ 
dlrd deviations of the ratinis assigned the ^n in the four experi-ental 
sanies     None of the differences between «eaas or variances was signifi- 
cantly different fro« zero,  although there was a tendency for the ratings 
of the HD group to be slightly less variable. 

Table 4 

MEANS AND ST AWARD DEVIATIONS OF THE 
RATINGS ASSIGPED THE FOUR SAWPLES 

Saiaple N 

25 

M 

16.00 

a 

High Agreement 3.69 

Moderate Agreement 25 13.54 4.70 

Moderate Disagreement 25 14.65 4.03 

High Disagreement 25 14.97 3.28 

porrelational Analyses. Scores on the Navy GCT and MECH aptitude tests 
and Submarine School Class Standing were correlated with the mean of the 
ratings assigned each ratee by the three superior officers who rated him. 
Separate analyses were performed for each of the four experimental 
groups. The score actually used for Submarine School Class Standing 
was the proportion of men in his class the ratee exceeded; thus a man 
who was first in his class received a score of 1.00 while a man **»o 
was last had a score of .00. Pearson product-moment coefficients were 
computed. 
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REiÜLTb 

ralal|Y* PrediniM1<tv of the HaUqfl< 

The re.ult. of the correlational analy.e5 are show« In Table 5. 

Table 5 

rMFi.rmus  EETWEEN SCOBES ON THE FREDICTOR VMRIHBLES AND 
RAS OF^* ^N^N THE FOUR EXPERD^TAL S^US 

Sample £EI u& GfiT kECH N_ 

High Agreement .94 .05 -.23 -.07 25 

koderate Agreement .84 .29 -.14 .02 25 

koderate Disagreement .69 .61** .43* .42* 25 

High Disagreement .00 .43* ,17 .18 25 

• significant at the .05 level 
•• significant at the .01 level 

*       ii •hrpp nredictor variables. As the inter-rater The trend was the same for all three preaicior varmui 

I       „ree-ent «tl-tes deore.sed fro. the » to the » .^1.. the correLtio.. hetxeen 

... predictor, end the r.tieg, increa.ed. E.e. for the .»p.e for .hlch the i.ter- 

I      r.ter ^ree-ent e.,i«te ... .00. the correl.tio. between S.b«ri»e School Cl... 

|      staodin, .«d the retlng. ... »ignific.t!, diff.r.ot fro. «ro (.05 lerel). 

Figure 1 shows .ore clearly th.t the relationship between predictability and 

'       inter-rater „reen.ent .ay be curyiline.r. Predictability - a, indicated by the 

1      correlation, between SU, SO. and NECH «cores and the ..an rating assigned each 

M„ _ increased as inter-rater agree-ent increa.ed to about .70. At th.t point. 

'      the correlation, dropped .ery rapidly to insignificant values. 

| It should be pointed out th.t there were no data point, between inter-rater 

„. nn »rf hQ     It eiDear, conceivable from the slope of the agreemsnt estimate» of .00 and .hv. it eipeor. 

L .     .k. ...t^tes of 69 aid .94 thai tho correlälion, might have been curves between the estimate, oi .w «MW • 

I 
I 

- e - 



.—      r.r«rnf  fitimMtts between .40 ami ,60. ^ver higher for laier-r.ter «gree^nt em««» 

Figure 1 

COaREUTK* mm SCOHES^ SSS^. GCT    AND ^CH 
AND *£AN TECHNICHL COtfETENO- RATING 
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M »lilUr •••Ijsil -•» perform using tlic mm of  the ratings oa the tea 

per.oaal adjust^at trait.. The results of this analysis are sho^n in Table 6. 

The inter-rater ajrceaien estisiate lor the AM group «as slightly higher than 

that for the HA sample. The absolute «agnKude of the sum of the squared devia- 

tions of the three ratings assigned a nan about his mean rating (or "true" «ore) 

was greater for the *A  than for the HA sample.    However, the variance of the mean 

rating« of the fc* group was also greater which accounts for the higher inter-mer 

agreement estimate. 

Table 6 

CCRREUTIONS BETWLEN THE PREDICTOR VARIABLES AND 
FERSONaL MJJüWüWJ  R*TING6 FOR THE FOUR SABLES 

temli N -rr SSb Ga k£C 

Jigh Mgreement 25 .86 .05 .02 .16 

Moderate Agreement 25 .90 .25 -.27 .01 

koderale Disagreement 25 .61 .06 -.12 .21 

High Disagreement 25 .12 .65»» .44* .06 

• significant at the .05 level 
•• significant at the .01 level 

Only two of the correlations were significantly different fro« «ero (.05 level) 

and both were in the sample for which the Inter-rater agreement estimate was lowest 

(.12). There was no apparent tendency, comparable to that found with the technical 

coc etence ratings, for predictability to increase as inter-rater agreement decreased 

fro« the two agree«ent groups to the W) group. Figure 2. on the following.pi.ro, 

3hoi.'s these 5an.c result* in .oJiaPhic form* 
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Figur« 2 

CORROUITION BETWEEN SCOKES ON S5S,  GCT. AM) MECH 
AM) l£AN PERSONAL AOJÖSTICNr EATING AS A FUNCTION OF WTEB-ßATEH AGEEOCNT 
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limiÜlUil o/ Poiiiblf ^mircci of FrrdicHbU Vtfit^g 

Mddltlon.l in.ly.es «ere performed  In aa effort to locate the fource of the 

predictable variance In the ratings for which the inter-mer aqree^nt esti-ates 

were I<m. I.e., the M) and W) group«. Only the ratings on the ten technical coa^ 

petence traits were used In these analyses. 

First It was hypothesised that the more extreme rating with respect to the 

mean of the three assigned a ratee was contributiog «ore predictable variance than 

the other two. The hypothesis ras based on the idea that a «ore deviant rating 

might possibly indicate better observations of ratee behavior. The procedure em- 

ployed in testing the hypothesis was as follows: the ratings assigned the 50 rateos 

in the combined W) and HD samples were plotted on a large chart. Inspection showed 

that all three raters disagreed in their evaluations of some .^en. In the case of 

others, two of the rate.s were in substantial agreement and only the third diaagreed. 

The 25 ratees (half of the combined sample) for whom this latter pattern was most 

pronounced were selected for study. Scores on the predictor variables were then 

correlated both with the extreme rating assigned each of these 25 men and with the 

mean of the other two ratinga given them. The results are shown in Table 7. 

Table 7 

CÜRREUTIONS BETWEEN SCORES ON THE PREDICTOfi VARIABLES 
AND THE ONE DISAGREE RATING MND THE MEAN OF THE TWO MGREE RATINGS 

Ratings Number of Ratees SSä QSL \£££ 

One Disagree 25 .50» .56- .50* 

Two Agree 25 .35 .30 .41» 

1 
l 

♦ significant at the .05 level 
•• significant at the .01 level 

The means of the ratings assigned by the two raters who were in close agreement 

were less predictable than the ratings assigned by the rater who disagreed, (it 

- 12 - 



«houJd be  pointed out  tMt the aeaas and far lances of these taw saaples of  ratings 

were not significantly different.) 

The saute sort of analysis was perforsed using the entire coabined U)  and HÜ 

samples.  In this ca^e, of course, the agreeaent between the "two agree" raters was 

not as great, and in some  cases the rating of the one "disagree" rater was not auch 

farther removed from the mean of the three ratings than the rating given by one of 

the "two agree" raters. As shown in Table 8, the two sets of ratings were almost 

equally predictable from &>5. However, scores on the GCT and k£Ch variables corre- 

lated significantly (,05 level) with the more deviant rating and not with the mean 

of the ratings assigned by the two raters who were in closer agreement in their 

evaluations. 

Table b 

CÜRBEUTlUNb BLTT/EEN 5CCBE5 ON THE FHEOICTOB WttL*>LES 
ATO TIC OTC DlbiOXEE AM) TIE ICAN OF THE TWO AGBEE RATINGS 

(for the H) and HO samples co*hioed) 

RflMng« Number of Ratees ss QSL l£CH 

One Disagree 50 .43" .30* .29* 

Two ngree 50 .44»* .19 .25 

* significant at the .05 level 
** significant at the .01 level 

There was a slight but statistically Insignificant ttndency for the raters who 

assigned the more deviant ratings to be Chief Petty Officer rather than Officer 

raters. Correlational analyses indicated that the ratings assigned by these en- 

listed raters were also more predictable from scores on the two aptitude tests than 

were the ratings assigned by officers, however, as can be seen in Table 9, the two 

correlations with Submarine School Class standing were equal. 
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Table 9 

I 
I 
I 

I 
I 

(for the » and HD faBpie« coined) 

Inters —jg af Raters M SSL 

OR .42* .41* .44* 
CPOs 28 * 

oo .42*     .01     -»21 Officers 22 .^      . 

• significant at the .05 level 
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DISCUSSION 

Tfce retults indicate that high inter-rater agreeeent does not neceaiarily 

iaply predictability in ratings,  aether or not the results can be interpreted 

to -ean that inter-rater agreement is not necessarily a good index of the validity 

of ratings depends on whether or not one is willing to accept the assumption that 

the predictor variables employed in the study are positively related to the ulti- 

nate criterion of the performance that was rated. Even if that assuaption cannot 

be made, the results indicate that at least in some  instances inter-rater agreement 

and predictability would yieli incompatible indications of the validity of ratings. 

Submarine School Class Standing has been shown to be «ore highly related to 

various criteria of shipboard performance than any of a variety of predictor vari- 

ables studied (7). Thus, the assumption with respect to the relationships between 

the predictor variable, used in this study and the ultimate criterion of perfor- 

mance iboard submariaes is probably more tenable for the SSS variable.  It is inter- 

esting to note in the light of this tnat it was also the variable that showed the 

most siinificant positive relationships with the ratings for which the inter-rater 

agreement estimates were low. 

The explanation cf the result« proposed here is based first on the assumption 

that ratee behavior in most performance rating situations is not entirely consistent 

from one time to the next with respect to particular traits, pririarily because no 

effort is made to control the physical and psychological environment during the 

period the ratings are designed to cover. To be valid, then, ratings must reflect 

these inconsistencies. 

On the other hand, even if ratees behaved entirely consistently, ratings of 

thee would not necessarily be in agreement since raters use different criteria in 

rating on the same trait (3). The second assumption, then, is that these criteria 

employed by different raters are all valid and the differences in ratings reflected 
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.. long .. the, ere «c«.tely reflected In the r.tl.,..)   The, contln«. by ..ylng. 

j nt folio« trf> thl. «Idenc. th.t r.llrt.!llt, of r.tlng. c.n b. con.ld«rrt,ly 

, mere..«! by h.,lng tb. r.ter. ob.^ve the l.dlrldu.1. under .Inll« cndltl«,. 
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Md by protldl-g ftkBlq— fur mkiwg Ifc« rtll^f MM "ill  iMNMt m« 1U«11- 

kood MM II» irtlti or cUr.eteri.tlc« b«!«« J-dgtu »111 tt er.lMted oi tke SMt 

tasls." (1) 

While it if proDtbly trae thit hiflng raieri obserw  rtte«i «ader siallar co«- 

dition» would Inereate iaier-rater agrw^/at, it might  alto «crve to d^reife n\' 

HUI for the «Itiawte criterioa by failing to take iato accowat all of those oa- 

the-Job situations in which iadividaals perfor. and the iateractioa betweea ratees 

aad situatioas. 

Certaia «eaibers of a work group oight react favorably in one situatioa and 

unfavorably in another. Certainly with the variety of situations individuals face 

fro« day to day regardless of their occupations, they could not be expected to 

react favorably in all of the«. Subawriners, for exaaple. live in a threatealag 

environaent faced with an infinite nuaber of unique situations. Officers and CPOs 

cannot observe their men under siailar coaditions simply because of the physical 

layout of a subaarine and because of the diverse jobs individuals in the saw gang 

perforau To develop a «ethod whereby the ratees could be observed under similar 

conditions, even if it *ere possible, would probably l«ply the exclusion of critical 

situations in which a awn's behavior would have potentially the greatest significance 

as far as his contribution to the effectiveness of the boa* Is concerned. 

Increasing Inter-rater agreeaent by having raters observe ratees under similar 

conditions »Ight, therefore, defeat the «ore laportant purpose of obtalaing valid 

ratings. The results reported here appear to support this reasoning. 

It is not being suggested that high Inter-rater agreeaent always Iwplles a lack 

of predictability. Esseatlally none of the variance la the high agreeaeat ratings 

and only a portion of the variance In the low agreeaent ratings was predictable froa 

scores on the three variables used In this study. It Is conceivable that both of 

these sources of variation could be predicted froa other types of aeasures. 
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I 

corcuciue 

Since more ult'mat^ criteria of performance are seldom available for determining 

the validity of performance ratings, some indirect indication of their validity is 

often employed. One such indication is the agreement among the ratings assigned to 

the sanse men by different raters. Another is the predictability of the ratings from 

measures to which they should be related, according to logic or the results of pre- 

vious research. 

It is concluded on the basis of the study reported here that these two indica- 

tions are not necessarily compatible.  Inter-rater agreement may not be a good index 

of predictability. Ratings for which the inter-rater agreement estimate is low may 

be more predictable than ratings for which that estimate is high. 

Additional studies should be performed to determine whether or not these results 

represent a chance occurrence.  If they do not, further studies would indicate the 

circumstances under which comparable results may be obtained. 
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